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(57) Abstract 

In small processing machines, the rate at which material passes through the machine tends to be low due to its size. This 
results m the access time being long as it is the sum of the actual processing time at each stage, plus the crossover times between 
each stage, and finally the time it takes for the whole sheet of material being processed to emerge from the machine. Described 
herein is apparatus which allows the transport rate between each stage and the exiting speed of the material from the apparatus to 
be increased. The apparatus comprises a rotating drum (10) around which a guide (12) is arranged to define a processing tank 
(14). Material to be processed is transported around the surface of the drum (10) in the processing tank (14) by transport roller set 
(26). The roller set (26) comprises a fixed roller (28) to which rollers (30, 32) are pivotally connected. Roller (32) is lifted from 
against the surface of the drum (10) to allow the material to be switched out of the tank (14). Similarly, roller (30) may be lifted to 
aUow the material to enter the tank (14) and lie against the surface of the drum (10). 
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PHOTOGRAPHIC PROCESSING APPARATUS 

This invention relates to photographic 
processing apparatus and is more particularly 
concerned with such apparatus used to process • sheet 
5 material . 

It has been known for over 20 years to use 
high speed drum arrangements for processing 
photographic material. In such arrangements, the 
material to be processed is held stationary by a 
10 blanket whilst the drum rotates beneath it. 

In other arrangements, the material being 
processed is usually clamped or clipped to the drum so 
that it rotates therewith and there is no relative . 
motion between the material and the drum. 
15 US-A-4 838 537 discloses an arrangement for 

automatic winding and discharging of a sheet of 
material, the sheet of material being wound on to a 
drum prior to its discharge. 

US-A-4 225 872 discloses an ink jet printer 
20 in which a rotary support is used to support the 

material being printed. The material is clipped to 
the rotary support for its rotation relative to the 
ink jet printing head. 

In small processing machines, the rate at 
25 which material passes through the machine is low due 
to its size. This results in the access time being 
long because it is the sum of the actual processing 
time at each stage, plus the crossover times between 
each stage, and finally the time it takes for the 
30 whole sheet of material being processed to emerge from 
the machine. 

It is therefore an object of the present 
invention to provide apparatus which increases the 
transport rate between each stage and the exiting 
35 speed of the material from the apparatus. 
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According to one aspect of the present 
invention, there is provided photographic processing 
apparatus for processing photographic material, the 
apparatus comprising :- 
5 a rotating drum, 

a guide surrounding the drum and defining a 
processing tank therebetween, and 

transport means for transporting the 
photographic material around the drum; 
10 characterized in that the transport means 

includes a first movable roller which is movable from 
a first position adjacent the surface of the drum 
where the material is constrained and transported 
around the drum, and a second position away from the 
15 surface of the drum where the material is free to 
leave the surface of the drum- 
Advantageously, the transport means further 
includes a second movable roller which is movable from 
a first position adjacent the surface of the drum 
20 where the material is constrained and transported 

around the drum, and a second position away from the 
surface of the drum where the material is free to 
enter the apparatus and pass over the surface of the 
drum. 

25 By this arrangement, the relative motion 

between the drum and the material being processed 
provides agitation of the material surface which 
assists the processing. 

For a better understanding of the present 

30 invention, reference will now be made, by way of 

example only, to the accompanying drawings in which :- 

Figure 1 is a schematic side view of 
apparatus constructed in accordance with the present 
invention and which illustrates paper entering the 

35 apparatus; 
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Figure 2 is a schematic side view of 
apparatus shown in Figure 1 and which illustrates 
paper being processed in the apparatus; and 

Figure 3 is a schematic side view of 
5 apparatus shown in Figure 1 and which illustrates 
paper leaving the apparatus. 

The apparatus shown in the Figures comprises 
a drum 10 which is surrounded by a guide 12. The 
guide 12 and the drum 10 define therebetween a 

10 processing tank 14 in which processing solution (not 
shown) is retained. A first pair of rollers 16, 18 
are positioned to feed sheet material 20 into the 
processing tank 14. A second pair of rollers 22, 24 
are positioned to feed sheet material out of the 

15 processing tank 14 after processing. A transport 

roller set 26 acts to guide the material 20 into and 
out of the processing tank 14, The roller set 26 
comprises a roller 28 to which two other rollers 30 
and 32 are pivotally connected. Roller 28 is free to 

20 rotate about its axis, and capable of slight movement 
in a radial direction away from and towards the 
surface of the drum 10. 

As shown in Figure 1, as material 20 is 
being fed into the tank 14, roller 30 is lifted so 

25 that the material 20 can be guided, by rollers 28 and 
32 into the tank 14, and is guided around the drum 10 
by the guide 12. 

As soon as the tail end of the sheet of 
material 20 has passed under roller 28 of roller set 

30 26, roller 30 is lowered into the position shown in 
Figure 2. In this position, the roller set 2 6 both 
constrains the material 20 and transports it around 
the drum 10 until it has completed its processing and 
it is to be transferred on to the next processing 

35 stage. 
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At this stage, after processing has been 
completed, the material 20 is switched out of the tank 
14. This is achieved by raising roller 32 in roller 
set 26 so that the material 20 is directed into the 
5 nip formed in the second pair of rollers' 22, 24 to be 
removed from the tank 14. This arrangement is shown 
in Figure 3. 

After the tail end of the sheet of material 
20 has left the drum 10, roller 32 is lowered and 

10 roller 30 is then raised (as discussed previously) 

ready for the next sheet of material to be processed. 

Although the roller set 26 is shown as only 
having three rollers 28, 30, 32, it may have more 
rollers depending on the particular arrangement. 

15 In one embodiment of the present invention, 

a small drum could be used around which the material 
to" be processed is propelled. The drum has a diameter 
which is chosed so that when the contraining forces of 
the roller set 26 is removed, the material takes a 

20 path which leads it off the surface of the drum and 
into the second pair of rollers 22, 24, for example 
squeegee rollers. It may be the case that the 
material being processed leaves the drum once every 
cycle unless it is constrained by the roller set 26. 

25 The arrangement described may be used for 

either photographic film or paper. 

The material may be oriented so that the 
sensitive surface, for example, the emulsion surface, 
faces the drum 10. This would offer either extremely 

30 high agitation of the surface being processed. 

Alternatively, the material may be processed with its 
sensitive surface emulsion side out with minimum 
agitation. This of course depend on what is required 
for that particular material. 
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Advantageously, large size sheets of 
material may be processed with a minimum use of 
processing solution. Furthermore, the access time, 
that is, the time to obtain a completed print from the 
5 apparatus, approaches the process cycle time for that 
print as it can be rapidly removed from the processor 
by the 'switching' mechanism of the roller 32. 

In 'another embodiment of the present 
invention, it may be desirable to process roll film 
10 using this apparatus. In such a case, the film is 
wrapped around the drum several times . 

As an alternative to the rollers 30, 32 
being pivotally connected to roller 28, each roller 
may be independently movable with respect to the drum 
15 10 to allow material to enter and leave the apparatus . 

As an alternative to a plurality of rollers 
as described above, the material may be transported 
around the drum using a flexible drive belt which is 
mounted on a pair of rollers. Switching of the 
20 material out of the apparatus in this instance would 
be achieved by lifting one roller, and hence the belt, 
away from the surface of the drum to allow the 
material 'to exit from the apparatus. 
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CL21IMS: 

1. Photographic processing apparatus for 
processing photographic material (20) , the apparatus 
coinprising:- 

5 a rotating drum (10) , 

a guide (12) surrounding the drum (10) and 
defining a processing tank (14) therebetween, and 

transport means (16, 18, 22, 24, 26, 28, 30, 
32) for transporting the photographic material (20) 
10 around the drvim (10) ; 

characterized in that the transport means 
(16, 18, 22, 24, 26, 28, 30, 32) includes a first 
movable roller (32) which is movable from a first 
position adjacent the surface of the drum (10) where 
15 the material (20) is constrained and transported around 
the drum (10) , and a second position away from the 
surface of the drum (10) where the material (20) is 
free to leave the surface of the drum (10) . 

2. Apparatus according to claim 1, wherein 
20 the transport means (16, 18, 22, 24, 26, 28, 30, 32) 

further includes a second movable roller (30) which is 
movable from a first position adjacent the surface of 
• the drum (10) where the material (20) is constrained 
and transported around the drum (10) , and a second 
25 position away from the surface of the drum (10) where 
the material (20) is free to enter the apparatus and 
pass over the surface of the drum (10) . 

3. Apparatus according to claim 2, wherein 
the transport means (16, 18, 22, 24, 26, 28, 30, 32) 

30 comprises a plurality of rollers (26, 28, 30, 32) of 
which the first and second movable rollers (32, 30) 
form a part. 

4. Apparatus according to claim 3, wherein 
the first and second movable rollers (32, 30) are 

35 pivotally connected to a third roller (28) and are 
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relatively movable with respect thereto between the 
first and second positions. 

5. Apparatus according to any one of claims 
2 to 4, further including inlet guide rollers (16, 18) 

5 for directing the material (20) on to the surface of 
the drum (10) when the second movable roller (30) is in 
the second position. 

6. Apparatus according to any one of claims 
1 to 5, further including outlet guide rollers (22, 24) 

10 for directing the material (20) out of the apparatus 
when the first roller (32) is in the second position. 



wo 92/22853 



PCT/EP92/01316 



1/2 

26 




26 



wo 92/22853 



PCT/EP92/01316 



2/2 




Fig.3. 



INTERNATIONAL SEARCH REPORT 



PCT/EP 92/01316 



I. CLASSmCATION OF SUBJECT MATTER Ofseccnid: 



in symbols apply, indicate all)' 



According to International Fatent 

Int. CI. 5 G03D3/13 


aassification QPQ or to Mb Nattoaal C 


lassificatlon and IPC 




n. FIELDS SEARCHED 


ClassificalionSystan 


dassificatioa Symbols 


Int.CI. 5 


G03D ; B65H ; 


H04N ; 


G03G 



m. DOCUMENTS CONSIDERED TO BE RELEVANT* 





CitttioBafDoeinMat,u iiitliindieation.«hcMappiopriati,oftli«nl«aiiipassi8«sU 


Rdnianl to daln No." 


Y 


DE,A,2 010 736 (CANON) 19 November 1970 


1-3,5,6 




see claim 1; figure 5 




Y 


US, A, 4 798 375 (YAMAMOTO) 17 January 1989 


1-3,5,6 




see column 4, line 6 - line 20; claim 1; figure 
6 




Y 


US, A, 4 390 176 (KATO) 28 June 1983 


2,3,5.6 


A 


see claim 1; figure 1 


1 


A 


G8,A,545 901 (PHILIPS LAMPS LIMITED) 18 June 


1 




1942 






see claim 1; figure 2 











" Special categories of dted do 



•E* cariier document but puUishcd on nr after tiM in 
fillDgdate 

■L' doenaHatwUcbmaytlinifdonMsanprioritjrdi 
nliich is died to astaUisli tha publietflan datt of 
dtatioB or othtr spMial r«»a (as speeffifd) 



T* Uter dooimeat pubUsfaed after the intenatU 
or priority date and not in conflict with the 



e applicatlDn bi 
undehying tlie 



M of paitienlar ftitraaea; tht di 



bo considered to invoira an inventive step iriicn tlie 

. ..■—J more other such doeu- 

iog obvious to a person slulled 



nr. CERiincATioN 



03 SEPTEMBER 1992 



Data of Mailing of this Intemi 

1 8. 09. 92 



EUROPEAN PATENT OFFICE 



Fan PCT/ISa/210 (Moad ihMli Ummt IM» 



ANNEX TO THE INTERNATIONAL SEARCH MPORT gjQlSlfi 
^ lOTERNATIONAL PATENT APPLICATION NO. |P ^^OISIJ^^ 



GB-A-545901 



19-11-70 



GB-A- 
US-A- 



1310689 
3741093 



21-03-73 
26-06-73 



US-A-4798375 


17-01-89 


CH-A- 
DE-A,C 
GB-A- 


673836 
3719998 
2196941 


12-04-90 
17-12-87 
11-05-88 


US-A-439D176 


28-06-83 


JP-A- 


56061255 


26-05-81 



I 

i 

I Far mie details ifaaat tfak ■mnc : lee Official Jomal af fte Enropcaa PaieM Office. No. 12/M 



